Introduction {#S0001}
============

Endometriosis-associated pelvic pain affects approximately 10% of women of reproductive age.[@CIT0001]

Other than pelvic pain, women mainly experience dysmenorrhea with cyclical or peri-menstrual symptoms, dyspareunia, dyschezia, fatigue and infertility.[@CIT0002]--[@CIT0004] Usually, drugs adopted to treat the chronic pelvic pain are not able to cure women with this problem. Progestins or hormonal contraceptives,[@CIT0003],[@CIT0005] GnRH agonists,[@CIT0006],[@CIT0007] aromatase inhibitors,[@CIT0008] etonogestrel subdermal implant,[@CIT0009] or levonorgestrel-releasing intrauterine devices[@CIT0010],[@CIT0011] are used to counteract the ovarian estrogenic secretion on the endometrium-like tissue developing outside the uterus.[@CIT0012] Even if each of these treatments may be effective and improve quality of life (QoL), pelvic pain usually reappears when women discontinue their usage, thus affecting their QoL. Moreover, women affected by chronic pelvic pain should use drugs having a continuous regimen, including hormonal contraceptives.[@CIT0013] Several women take on-demand non-steroidal anti-inflammatory drugs (NSAIDs) as first line agents to control their pelvic pain.[@CIT0014] Hormonal treatment is adopted only after a specialist diagnoses endometriosis as the cause of the pelvic pain. It is important to remark that women are different in their sensitivity to chronic pelvic pain. Thus, the first step in prescribing a drug for chronic pelvic pain is to understand the needs of each subject.

Dienogest (DNG) is a synthetic progestin that is currently used for clinical treatment of endometriosis with a dose of 2 mg daily.[@CIT0015] The steroid also has direct antiproliferative, immunologic and antiangiogenic activities that contribute to the reduction of endometriosis-associated symptoms and exhibits highly selective binding to the progesterone receptor.[@CIT0016],[@CIT0017]

We previously investigated endometriosis-associated pelvic pain of women on DNG for 6 months and observed an improvement in pain, QoL and sexual function.[@CIT0018]

The study aims to evaluate how many women rested on DNG at 24-month follow-up, and to measure the pain level (primary endpoint), sexual function and QoL (secondary endpoints).

Materials and methods {#S0002}
=====================

Ninety-two women aged 18--37 (mean age 28±8) where enrolled in this prospective study. All the women underwent physical and gynecological examinations and transvaginal ultrasound (TVS) to identify or rule out rectal endometriosis, deep endometriosis, ovarian endometrioma, or adenomyosis. On the basis of ESHRE guidelines,[@CIT0002] women affected by chronic pelvic pain with a clinical diagnosis of endometriosis (dysmenorrhea, noncyclical chronic pelvic pain, deep dyspareunia, and dyschezia) confirmed with gynecological examination and TVS, were enrolled.

Sexual life and function were also assessed: sexually active women having at least one sexual event during the month before the counselling were included.

Women with a history of non-organic sexual dysfunction, or having a partner affected by sexual dysfunction were excluded. Women under GnRH analog treatment during the last 6 months, or hormonal contraceptive treatment less than 3 months before, or choosing a surgical approach were excluded.

After having received counselling on the effects and benefits of DNG, 54 (58.7%) women accepted to take 2 mg DNG once-daily and constituted the *study group*. The remaining 38 (41.3%) women refused the use of DNG and any other hormonal treatment, preferring to continue their previous NSAIDs on-demand therapy. They were enrolled as the *control group* after receiving a counseling on the therapy they chose and having signed a new informed consent form.

All the women were asked the names of the NSAIDs they were usually taking to relieve their pelvic pain: paracetamol, ibuprofen, ketoprofen, ketorolac, diclofenac by oral route were the only medication used; patients were allowed to take only NSAIDs contained in this list. No opioids or other types of NSAIDs were used or prescribed.

The study protocol conformed to the ethical guidelines of the 1975 Helsinki Declaration and was approved by the Ethics Committee of the Department of General Surgery and Medical Surgical Specialties of University of Catania. Informed written consent was obtained from each woman before entering the study, and they did not receive payment of any kind.

Instruments {#S0002-S2001}
-----------

The Visual Analogic Scale (VAS) was used to define endometriosis-associated pain,[@CIT0019] nominally chronic pelvic pain, dysmenorrhea and dyspareunia.

The Short Form-36 (SF-36) validated questionnaire was used to assess QoL.[@CIT0020] Sexual behavior was assessed using the self-administered Female Sexual Function Index (FSFI) validated in the Italian gynecological population.[@CIT0021] An FSFI cut-off of ≤26.55 is usually accepted for diagnosis of sexual dysfunction in women within a wide age range. Moreover, for diagnosis of sexual dysfunction an essential element is the requirement that the condition causes significant personal distress for the woman. Therefore, the Female Sexual Distress Scale (FSDS) was used.[@CIT0022] The FSDS consists of 12 items, with a maximum score of 48. An FSDS score of ≥15 corresponds to clinically significant distress. We considered women with an FSFI score of ≤26.55 to be affected by sexual dysfunction if they also had an FSDS score of 15 or greater.

The study included five follow-ups at 3, 6, 12, 18 and 24 months. All questionnaires were administered to both the groups at the baseline evaluation, and at each follow-up. Moreover, each woman received a diary to record daily sexual events, satisfaction rate, as well as adverse events during treatment.

Statistical analysis {#S0002-S2002}
--------------------

ANOVA was used to compare the demographic and clinical data between the two groups. Paired Student's *t*-test was used to compare the values obtained at baseline with those of follow-ups from the VAS, SF-36 domains and FSDS. For comparisons of the values obtained from the FSFI items between baseline and the follow-ups, the nonparametric Wilcoxon rank-sum test with z values was used. Scores are presented as mean ± SD. The result was statistically significant when *p*\<0.05. Statistical analysis was carried out using the Primer of Biostatistics statistical computer package (Glantz SA, New York, USA: McGraw-Hill, Inc.1997).

Results {#S0003}
=======

[Table 1](#T0001){ref-type="table"} shows the demographic characteristics of the study group and the control group at baseline. At the 3rd and the 6th month follow-ups, 3 (5.6%) and 2 (3.7%) women of study group, respectively, discontinued treatment due to spotting. Those patients were prescribed combined oral contraceptive treatment in a continuous regimen. Moreover, at the 12th, and 18th month follow-ups, 2 (3.7%) and 4 (7.4%) women, respectively, discontinued DNG to plan a pregnancy. None of the patients from the study group underwent surgical treatment. Therefore, 43 (79.6%) women completed the study. Moreover, women reported mild adverse events at the 3rd month follow-up, which did not provoke discontinuation, namely spotting (9=16.6%), nausea (7=12.9%) or breast tenderness (8=14.3%). Finally, at the 3rd and the 6th month follow-ups, 10 (20.4%) and 39 (79.6%) women underwent amenorrhea, respectively. Amenorrhea rate was 88.3% at the 24th month follow-up. Eight women (21.1%) of the control group decided to undergo surgical treatment and 30 (78.9%) chose to continue using their previous on-demand NSAIDs. They reported mainly nausea (23=76.5%) during the usage of on-demand NSAIDs. Finally, 5 women (16.6%) chose to adopt a combined oral contraceptive during the period between the 6th and 18th month of the study, and 3 (10%) dropped out at the 24^th^ month. Consequently, 22 (73.3%) women completed the study.Table 1Demographic characteristicTreated group (n=54)Control group (n=38)*p*-valueAge range (years)18--3618--341Mean Age29.4±9.227.4±8.30.2Age at menarche12.4±2.412.6±3.10.8BMI kg/m223.2±4.824.1±3.50.7Menstrual cycle length (days)25--3126--330.1Duration of menses (days)4.1±2.23.4±1.80.1Chronic Pelvic Pain54 (100%)48 (100%)1Dysmenorrhea40 (78.4%)29 (76.3%)0.5Dyspareunia35 (68.6%)27 (71.1%)0.5ParityNulliparous40 (78.4%)29 (76.3%)0.5One or more children11 (21.6%)9 (23.7%)0.6Systolic blood pressure (mmHg)107.5±10.5112.4±9.70.02Diastolic blood pressure (mmHg)68.4±6.866.4±9.50.2Heart rate (per min)69.5±8.565.6±7.80.03

[Figure 1](#F0001){ref-type="fig"} refers to the intra- and inter-group comparison of pelvic pain by VAS; the intra-group analysis showed an improvement of the VAS score at the 3rd month (*p*\<0.05) that became even more evident from the 6th to 24th month follow-ups (*p*\<0.001) of DNG usage. No change was observed in the control group from baseline to the 24th month follow-up (*p*=NS). The inter-group comparison between baseline values showed no differences (*p*=NS). On the contrary, the comparison was statistically significant at the 3rd month (*p*\<0.05) and from the 6th to 24th month follow-ups (*p*\<0.001).Figure 1Visual Analog Scale (VAS) score of women affected by endometriosis-associated chronic pelvic pain during treatment with Dienogest 2 mg/die.**Abbreviation:** NS, not significant.

[Figure 2](#F0002){ref-type="fig"} shows the improvement of dysmenorrhea and dyspareunia of the study and control groups. Women on DNG had a reduction of dysmenorrhea of 50.3, 74.5, 87.2, 94.6 and 95.5% at the 3, 6, 12, 18 and 24-month follow-ups compared to baseline, respectively. A similar trend was observed for dyspareunia; in fact, it improved gradually from baseline with a reduction of 74.4% at the 24-month follow-up (*p*\<0.001). Finally, the control group did not show any change at each follow-up compared to the baseline value (*p*=NS).Figure 2Dysmenorrhea and dyspareunia of women with endometriosis-associated pelvic pain before and during treatment with Dienogest 2 mg/die (study group) and women using on-demand non-steroidal anti-inflammatory drugs (control group).**Abbreviation:** NS, not significant.

[Figure 3](#F0003){ref-type="fig"} shows the changes of QoL of the study group. At the 3rd month follow-up, women reported QoL improvement in physical function, physical role, body pain, general health, social function and emotional role categories (*p*\<0.01); from the 6th to the 24th month follow-ups, women reported improvement in all categories compared the baseline scores (*p*\<0.001). On the contrary, the women of the control group did not have any QoL change during the study period (*p*=NS).Figure 3Quality of life of women with endometriosis-associated pelvic pain before and during treatment with Dienogest 2 mg/die.

[Table 2](#T0002){ref-type="table"} shows the FSFI and FSDS scores obtained at baseline and during DNG intake. At the 3rd month follow-up, women had no benefit from treatment (*p*=NS). From the 6th to the 24th month follow-ups, the FSFI score rose (*p*\<0.001) and the FSDS score decreased (*p*\<0.001), meaning an improvement of the quality of sexual life. From the intergroup statistical comparison at baseline and at the 3rd month follow-up, no difference was observed between the study group and the control group (*p*= NS), except for dyspareunia (*p*\<0.002). After this, the intergroup difference was statistically significant; in fact, the study group showed an improvement in all FSFI items (*p*\<0.02), in FSFI total score (*p*\<0.001) and in FSDS score (*p*\<0.001), with respect to the control group scores.Table 2Female Sexual Function Index (FSFI) and Female Sexual Distress Scale (FSDS) scores of women affected by endometriosis-associated pelvic pain during treatment with Dienogest 2 mg/die: long term managementFSFI domainsBaseline (n=54)3 months (n=51)6 months (n=49)12 months (n=47)18 months (n=43)24 months (n=43)Desire3.4±1.33.1±1.2\*3.8±1.1\*4.1±1.2\*\*4.4±1.1\*\*4.5±1.2\*\*Arousal4.1±1.14.1±1.2\*4.6±1.2\*\*4.9±1.2\*\*4.9±1.6\*\*5.1±1.2\*\*Lubrication4.1±1.24.2±1.1\*4.5±1.3\*4.6±1.3\*\*4.9±1.3\*\*4.7±1.3\*\*Orgasm3.9±1.14.1±1.3\*4.8±1.2\*\*5.1±1.3\*\*5.1±1.2\*\*5.2±1.3\*\*Satisfaction3.8±1.14.1±1.4\*4.6±1.1\*\*5.3±1.2\*\*5.3±1.1\*\*5.2±1.2\*\*Dyspareunia3.1±1.24.7±1.2\*\*5.5±1.3\*\*5.7±1.1\*\*5.6±1.2\*\*5.5±1.1\*\*FSFI score22.3±1.323.9±1.3\*27.8±1.3\*\*29.7±1.4\*\*30.2±1.3\*\*30.3±1.7\*\*FSDS score18.4±1.317.5±1.8\*11.3±1.4\*\*\*10.1±1.6\*\*\*10.3±1.7\*\*\*9.8±1.5\*\*\*[^1][^2]

The monthly frequency of sexual activity increased in women on DNG, from 2.1 at baseline, to 5.4 at the end of study (*p*\<0.001). Finally, women reported to be satisfied (16=37.2%) and very satisfied (27=62.8%), mainly for pain relief when taking DNG. On the contrary, the control group did not have any change (*p*=NS).

Discussion {#S0004}
==========

The aim of the current study was to evaluate the efficacy of DNG for a 24-month long-term treatment. The design of the study was based on a critical observation of the survey length. In fact, efficacy studies usually are limited in time; they commonly end within 3 to 6 months. By adopting such a design, we often cannot know what long-term effects and benefits progestin can have and how many subjects discontinue it. This was a limitation of our previous study.[@CIT0018]

Firstly, the study group experienced a further improvement in pain syndrome, namely chronic pelvic pain, dysmenorrhea and dyspareunia, recorded by VAS at the 12-month follow-up compared to the previous follow-ups (primary endpoint). A reduction of pelvic pain without a relevant increase of concomitant pain medication was achieved in women on DNG; this benefit was maintained until the end of the study. Moreover, the progressive reduction of the pain syndrome reported by women over the treatment period could have contributed to improve their QoL and their sexual life further (secondary endpoint). Assessment of the QoL is a crucial parameter to take into account before concluding on the efficacy of treatment. Our study showed an improvement in some categories of the SF-36 at the 3-month follow-up, mainly those related to physical aspects, but not to mental aspects. All categories improved from the 6th month to the end of the study. Usually the first 3 months of assumption of a drug are connoted by objective and subjective adjustments and adaptation to its effects. However, to confirm the trend, a more prolonged observation is often necessary. Even if receptor binding studies have shown that DNG has some anti-androgenic properties[@CIT0023] which could affect the libido of long term users, recent studies showed that the quality of sexual life, particularly, improve during 6 months of DNG treatment of women with endometriosis.[@CIT0024] We observed a concomitant and gradual improvement of sexual function and a reduction of sexual distress starting from the 6th month follow-up until the 24-month follow-up. The low antiandrogenic effect showed by DNG on sexual desire could be due to psychosexual well-being related to the decrease in pain. Not all the benefits obtained by women on DNG were observed in women using on-demand NSAIDs.

It is interesting to note that DNG 2 mg daily provides ovulation inhibition, but ovarian activity is not completely suppressed;[@CIT0025] thus it has not been approved as a contraceptive.[@CIT0026] Moreover, circulating estradiol levels during treatment with DNG 2 mg daily are similar to those in the early follicular phase of the menstrual cycle.[@CIT0027] The moderate suppression of estradiol with DNG may represent a potential advantage over other therapies, such as GnRH agonists, which require estrogen add-back if used for more than 6 months.[@CIT0028]

Currently, DNG is also used with ethinyl estradiol in a combined 21/7 regimen pill, but this regimen can fail in controlling pelvic pain; therefore, a so-called long-cycle regimen was introduced. In fact, women on conventional COCs may still experience headaches, pelvic pain and mood changes during the hormone-free interval, mainly due to the raised estradiol levels and increasing number of follicles induced by the increasing follicle-stimulating hormone levels during the hormone-free interval.[@CIT0029] On the contrary, the effectiveness of combined estradiol valerate in a 26/2 four-phase formulation pill has been observed.[@CIT0030]

Our study performed a clinical diagnosis of endometriosis-associated pelvic pain, but it is necessary to point out that the gold standard investigation to a definitive diagnosis of most forms of endometriosis is laparoscopy for women presenting symptoms suggestive of endometriosis. This could be a limit of our study. However, pain symptoms suggestive of the disorder can be treated without a definitive diagnosis using a hormonal drug to reduce menstrual flow.[@CIT0031],[@CIT0032]

The multidisciplinary nature of chronic pelvic pain may cause confusion for a correct diagnosis and treatment. To avoid this, women affected by chronic pelvic pain but also by dysmenorrhea and dyspareunia were enrolled in our current study. Another characteristic of pelvic pain due to endometriosis is its beginning during adolescence; in fact, women usually report a longer time and worse experience while obtaining a diagnosis. Thus, treatment is often started several years after use of NSAIDs.[@CIT0033] The delay of an appropriate treatment negatively affects the QoL of woman, often not restricting the progression of endometriosis.[@CIT0034]

DNG represents a promising medication for the long-term management of endometriosis. Probably, a longer period without pelvic pain could lead to a greater awareness of being able to live their sexuality without discomfort and improve their QoL.

Conclusion {#S0005}
==========

The long-term follow-up investigation has produced some very interesting results, proving that DNG has a good tolerability (79.6% completed the 24 months study) and a positive influence on the natural history of the symptoms related to the disease, while NSAIDs can reduce the pain transitory, with no effects on QoL and sexual function.

The current study has some limitations: endometriosis was not confirmed by laparoscopic exploration and biopsy also because the goal was to investigate about medical therapy and it's not encouraged by the guidelines to perform laparoscopy without treating the lesions during the same surgery.[@CIT0002] The lack of randomization and the small size of the sample are further limits which will be addressed in future studies. For these reasons, the results must be interpreted with caution but however the long follow up confirmed the positive effects of the drug on pain and showed that QoL and sexual function continue to improve even after 6 months and 12 months of therapy; furthermore, the improvements are stable until 24 months.

The current study contributes to enrich literature about the advantages of using DNG in a long term to treat endometriosis-related pelvic pain, improving also QoL and sexual function.
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[^1]: **Notes:** Values are expressed as means ± SD. \*Vs Baseline, *p*=NS. \*\*Vs Baseline, *p*\<0.001 (by non parametric Wilcoxon' s rank sum test). \*\*\*Vs Baseline, *p*\<0.001 (by Paired Student's *t* -test).

[^2]: **Abbreviation:**NS, not significant.
